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(54) STYRENE-BASED POLYMER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a styrene-based polymer where a branching parameter can be 
controlled in a wide range and the parameter and a molecular, weight are independently controllable by the 
radical polymerization of a styrene-based monomer in the presence of both a multifunctional vinyl 
compound and a multifunctional chain transfer agent. 

SOLUTION: This styrene-based polymer is obtained by polymerizing a styrene-based monomer (e.g. 
styrene, a-methylstyrene or the like) in the presence of (A) (preferably 1-700 ppm) a multifunctional vinyl 
compound (e.g. divinylbenzene or the like) and (B) (preferably 10-2,000 ppm) a multifunctional chain 
transfer agent (e.g. ethylene glycol bisthioglycolate or the like) (respectively based on the weight of a 
styrene-based monomer) and, if needed, (C) an initiator such as a peroxide (e.g. cyclohexanone peroxide 
or the like), an azo compound [e.g. 2,2'-azobis(2-methylbutyronitrile) or the like]. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAKpaadMDA41 21 28908P1 .htm 2006/09/1 4 



<19)B*M*ttJ? (JP) 02) & |fj fft & $£ (A) 



^2000-128908 
(P2000-128908A) 
(43) &m B ¥&12*F 5 n 9 B (2000. 5. 9) 



(51)IntCl.' 
C 0 8 F 2/38 
4/32 
212/08 



F I 

C 0 8 F 2/38 
4/32 
212/08 



4 J 0 1 1 
4 J 0 1 5 
4 J 1 00 



mzm* *ss* »«s«)»io ol ($8i) 



(21)ftiH## 


ftBPRO-303054 


(71)tH81A 


000002901 










(22)ffliSB 


¥JE£10#10^23B (1998. 10. 23) 












fa 








^**g»?fcfc«K±5felB5O0- 4 -24 






(72)^W# 


±# »» 








j£S»**ra&«4 - 4 - 1 -311 






(74)ft3A 


100090686 








m± «.m m. 











(54) istwozm xris^m&ftxxtzowsfttii 



(57) [£ft] 



(2) 

1 

immmm 

^#«*tC*ftT«lSflS-p 1 ~7 0 0 p pmT?£5fll 

#t{*£#LTfilg*PT* l 0-2 0 0 0 p pmT*fc£ 
M*«lE*OXf-U>^l-&ft:Ot!ji*ffi. 10 
4 ] £5>f£> l^PBJ69J*fflV>5W*® l IB 

[§S#JS 5 ] t«Ri^AWfUlrT««ll«n 4 12 

KMLXmmmVZ 0 0 0 p pm«TT*5»*a4 

[iS#JS7] ITOfl (Mw) 1 575- 1 0 
OFTffcD, (liWi (Mw) /» 

(Mn) ) 1 0«T?**II**1E*© 20 

[M*88] »«/<7*-*-g (=[ T,] br »h / 

[I}] H„ e »r ) [ 7|] branch ti^DD*^^ 

linear ttlfflE#Kjtf U V~ £ li^ft^ltf P^T'S 

tts%^"To ) wo. 5&±o. 99mx>$>5$mm 

[11*59] 1 3 ffftlSO. 0 0 2 5-0. 
0 0 3 5 s e c" 0«H-e©#fittfi8*£Kfe^T, * 30 
mmrtyt-f-X* (=A/A, ) (iW, Attffi* 

«B(IWK*»t*#WI!iJ» 03« ( 1 n A. ) 
0--f*ae7^«n«S«yoy HO«*aA^0. 15 

fiU:T***n#« i mm^xf-uym^wmm 
i o ] n*a 1 B*©£8.?«3i tfc*?- u 

[0 00 1] 40 
[000 2] 



#F*12 0 0 0- 1 2 8 908 
2 

[0 0 0 3] 7$?*;H£*MR«ftXf-l/y3Sl£fl: 
X^l/VSS^fcfcflSfctt, l ) ^M&^ffl^ 

am 2) zmz-MteMiitzri'ymmt 

[0 0 0 4] $&BS4 1-19 5 11 ^^Bkltt, ^ 
^F^JtbT, 2, 2-ex (4, 4-5>-t-7f- 
;W<-*4r3/f^n'v+5/;W 7n/S>& Z<n 4 gflt^ 

[0 0 0 5] «HJ!!¥2 - 1 7 0 8 0 6 WfifCfct $3 

ofe»^«5. *ofc«>, ^ifcftttitfcauifcllPJtll 

[0006] ^*nei«»»«i%ffl^T»«fia**"r 

S*f-UV3R*&tt*»*^K:HLm Macro 
mol. chem. 1 7 8, 1 4 0 3-1 4 2 6 (1 9 
7 7) MMac romo 1. c hm. 17 8, 142 
7-1437 (1977) $Tc, fflm 

6 4-8 1 8 0 5WjSM. WHW6 4-8 1 80 64f£ 
$SSt>WffW 1- 1 5 8 0 0 74H*fHfctt\ 
*7*y<t^*m^X7sl-l<y%n£toZftffllimfc 

ttt&tfffiKZtlX^So S&K, »P7-2 7 8 

2 1 7#^«th:, zmmmit&tmtfrtj-fty 
it&mmbxzi-uymsftzftiffimctzis 

[0 0 0 7] 



(3) 

3 

[0008] <mmmm&, mm&tmm^ 
mm EomhuxmM^x? uymswn * xs 

[0009] 

znmmmm t mm ixzruymmwzyv 

Tzzz?\sym$mm&m*mi*m*% 
[ooio] *%mt, 7,=f-\sv%n&mm& 

tei^Kfc^T&gtfS Kxrmmzm it t £ k 

«l~7 00 ppmSS^fflLTt<j;V\ Sfc, 
Itt&flftlti 10~2000pp mmm% IT t, <fc 20 

[00 1 1] 

bfcX*l/V*«£ftt:tt, ^^MMfciiB, 
I^SfttmE$H&*jfiff H-# 'J *fc#fiF b 
fcWW^LTl^fcaWl*. S6K, 30 

[0 0 12] MUtf-Mfc^M ^«IBe-;Wk^ 
UTti> tfx;US (7U;l/S, 7*n-W 

V)l 7*'Jb-K xfuy^'jn-;^ 
*) 7*'Jb-k 1, 3-^U>yU3-*^ 40 
*) 7*'Jb-k 7aeix>^U3-;l/ 7^ 
'Jb-K 1, 4-^>f*-;l^ W« 7*yu 
-K 1, 7^'Jb- 

K %*<y=f-)W)i-)W 7*yu-h* 

K©7/U*l/>yU3-/U^ 7^'Jb-K 
x^uvyya-;^ 7*>Jb-K h'Jxf- 
UV7U3-;t/->* 7*'Jb-K Thyx?U 
yy\)i-)\,V 7*'Jb-K i^7nei/>y 

3-4^ 7*yb-k rh77Deu>^y 50 



WM2 0 0 0-1 2 8908 
4 

3-;l/iy* 7*yu-h&£0#y**S'7;l/* 
Uy^yn-;!/^ 7*yb-h£if©2£t&e 

-Mbfcto, hy^f-n-/vx^>h»j 7*y 

b-k MJ*f-n-/l/7o/<:/by 7*'Jb 
-k <\y*3.*)M h-;l/>«J 7*'Jb-b 

(**o 7*yu-k ^y^xyxy h-;i/rh 
[0013] cns^«ie-/wi:^*oflWli4» * 

f-b brill*"? 1 - 7 0 0 p pnu 

jff$b<ti:50~5 50 p pm, <fcD#$b<«: 1 00 
~4 00 p pmggT*£5 0 

[0014] [$ttjgaM$»*ij] ztmmmmit 

bTtt, *-*-;HI*H-#P*fc1i» 2~ 
4<B) GtSZnmtA'tJ'tMtGDls M*tf, TIE 

a (1) T'^nsffcsftfcifaw^nso 

[0 0 1 5] R- [ (A) . -SH] „ (1) 

(S*. R fiKUSS 1-17 fcttEftiflMfc 
fetter njR?*^ty*«S, A(i#«S«^ 
to Stt-1'* , J']BW\ m(i 0 Sfctt IT'* 0, n(i2$ 
fcl*3Sfctt4T**So ) 

R©o^, llllfij^H:»S«K{b!k*lli:UTtt, MS. 
IS, 7fr*m x^;I/S, 7ae;H, 7 

^;l/S*if©C.-.7 7;b*;l/S, »Sb<ttC-.o 7;V 
, ->^n7;I/*;l/S 0/i/u^.yf-^ i/ 

<ttc« s/*P7;l/*;l/g*if) , 7;l/7xyi/S (tf 
x;H, 7y;l/S*ifOC.-.7 7;l/^rx;l/S N $f$b< 
BChd 7;U7x;H^if) , «>^o7;l/7x;l/S (i/ 

f;u7)W-)^ »*b<(4C« '>^D7;I/7x;l/ 
if) , 7y-;l/S (7i-JH, h'J;l/S, 77^ 
;l/S% if© C H t 7 'J -;l/g, b < » C H4 7 'J - 
;us%ff) , 7?)i*m dyaum, 7x^f-m 
%E<DC,-» 7y-;l/S> »Sb<ttCM4 7v;l/*^ 
S^rif) 85 Its 'Nrn«?*dtrW 

«StbT{i, «*tf, ««t«a*^»$b<, ^rn 

e^'j^y, t?^7^x try^x hy7->*> , s%H 
CNrnfl{?i:bTa*Jil?*dty5~8mt*8, 7 
v y% E O'Nr i: bTWRIR^*^ 5 ~ 8 MS 
Jlffl, ^7e5>^if<D'\rnl?i:bT^t^?% 

%ts5~8mmm, x&^Tum^tLTmw^ 
<r>m*te?% 5-8 mmm mz.it, 

y. **-9-Vnx ts-wy, **W7*Sy. 
W7V-JW **yhV7V-)i'%Zoy\Tvmt 



(4) 

5 

7ifX 97¥y. VVVy, T7V 
-;k ^7V7Vy, 97V7Wy* f7V7 y I-h 

Lx&fkm^tmm.TiLjwm-tzMt* 5-8 
ajfawsns. »iu^rc», c 

if), hU7i»«(l. 3, 5-HJ7S^&£)£ 

[0016] was a turn ma, 7>v*uyM 

it^vym, ^=f-uy%%£<DC>-, 7)\>*\syWs. 

x^Uyg&ifOC,-, **S/7»'*Uy*ft2) , X 
Xr;H (-OCOCH* -OCOCH2 CH 
I -OCOCH 2 CHz CH 2 -^H©Cz-6 XT. 
t;1/§£H) , i/^u7;l/+l^>'S (i/tn^i/l/y 

SftifftW&ftS. #SU^«£Afcj\ MfSxXr 
;Hfi&5o 20 
[0 0 17] huI2S( 1) fcfel^T, mttOXttl, n 
14 2 ~4 OSS, »SL<«3Xfi4T'fe5c 

[00 1 8] S( 1) ^7j&ft%&tfe*fri3'f*y<i) 
mmtbTii, m^a. 2tm*)W7?ym m*. 

y$ry n-zl/ex^ya e**- hft Hxf-i/yyy 

>ex^*7*ynl^-K ^^o-^n^yex^ 
t^nm-h, S^f-n-^yp^vex?-*?* 
*- hftif©^f-p-;l/yn^>f-^-*;l/#>K^x 30 
XT/l/^^o^-^f-^^^^^^xxr;!/* 

7n;Sy HJX^*:/#*-K 1, 3, 5-h>J7^ 

>-2, 4, 6-hy^-;i/%ff)bwe.n, 4Wfg 

^^*^*>{b^«4:tTH:, ^>*xyxy h-;l/r 
F5*Xf-*yy3l/-k ^v^xyxy h-;brh 
^^xy^y h-;I/rh 
7*7. (4-^;i/*yh^*-H , ^y^xyxb 40 

mfztiZo z.n^^m)W^y\t^utm 
[0019] cnt><D2%mm®mm<Dmm&*i- 

l/yW$M#tm blight? io~2000ppm, 

WSt<tt5 0~l 500 ppm, <fcD#£L<fil 0 



#12 0 0 0-1 2 89 08 
6 

0-1 00 0ppmii,gT?£3„ 

[0020] &tm\>-Mt£%st&tffimmmit 

©fj&fct 1/3 0-3 0/1, ff£L<l41/2 0~2 
0/1, «kO»$b<H:l/l 0-1 0/1 (SIS 

rtWMBe i;Wk<rtfco«Bi*** set t^jsht- 
[0021] [IftHttffl] SfSfloa^l^fclStt 

fc^Tf So 

[00 2 2] ISINS&S'Ji: UTtt, Xf-U>SS^ftO 

^n^tf/y^-***^ F, 3, 3, 5-F'J;* 

tt/yrt-ttW FftH©frb>7*-**1M F 
ML l, i-W(t-W;Wy)-3, 3, 
5-hy^^l/^^n^-yy, 1, 1 -ex (t-7 
fvlz/V-^+vO ^^n^-y-y, n-7^;l/-4. 4 

**y/vf Kn/<-**<M F, WvyalfMyt" 
>/<-**1M h\ 2, 5-i/*^f-;l/'N*^y-2 > 5 

KM. t-7*;l/*5/W<-**1MF, 
*;W<-**"iM F> a, a' -ex (t-7"f-;l/^- 
**i/-m— YV^ae;!/) 2, 
;l/-2, 5-v 1 ( t -^krt-fr+f) ^*^>-3 
fti;o*/r/I4^-**W F3K, r*y>f 

/<-**tNf F, ^VV^W-t+tf-f F, 2, 4- 
5; * a a <S > ^ fr> F & if © S?7 W 

h, ex U - t -^Hi/^u^i/)]/) 
f Jjj-m-h%E<Drt-**i/*-$*-hm, t - 
^W^t*->^^/i-K 2, 5-^f-;l/- 

2. 5 -ex s\*?y%E<o 
/<-**^xxr;MS-e*»), 3W«l«±©^t^ll6 
IbtetLTfiTfSS (2) - (4) T'gfe^ft^lk^tl 

[002 3] 

[fbi] 



(5) 



2000-1 28908 



8 



ROO 




OOR 



[00 2 4] (S*, Rtt3«7;l/*/l/ST?&«. ) 

3.(2) •e%t>znz3%ffimit<fatLTit. HJX 

(t-f+h*-***/) hV7i?y, HJX(t-7 10 
5;WV-**J/) HJ7^X HJX &-t-7?fr 
/^**>'->?ti'\*'>;l/) hU7^>, hUX (s?** 

ROO ' x Rl 
ROO 




(2) 



[002 5] 
[ft 2] 



(3) 



[002 6] (a£(k Rtt3ft7;I/*;m*fctt3«7 S8S;W /O^V, 2, 2-tTX (4, 4-5>-t-75/l/ 



&5o ) 

S (3) T*«ftS4«Sa»fc«ii:tTti, 2, 2- 

£X (4, 4-~>*- t-^WW*->i/^n^-> 
)V) ?u>\y x 2, 2- ex (4, 4-->*-t-^*^ 
An\-tt*s 9 s9ws&/M -fuAy, 2, 2 -l£X 
(4, 4-i?-t-*9 : f-j\/rt-**i'istU'\*i/ % 



ROO 




/W+S'S/^p'n+S/jIO yn/^y, 2, 2 -ex 
20 (4, 4-v ? 7 5;l/^-^-*^->^a'\*i/;l/) 7a/S 
y, 2, 2-ex (4, 4f-t-^KtS"/ 

[002 7] 
[ft 3] 



COOR 



ROO^^' ^ 

[0 0 2 8] Rtt3ft7;I/*;l/affett3ft7 

a (4) •egsn5 4t^»bftttm 3, 

3' , 4, 4* -rh5 (t-7f7W<-**5'*-# 
-;W *.yV7xyy, 3, 3' , 4, 4' -fh7 
( t -75;W^-^-*^A-jp-;W ^y/7x/y, 

3, 3' , 4, 4' -rh5 ( t -M^W*-*** 
jfj-jpxrt/) W/7x/y* 3. 3* , 4, 4* -r 

y%Et>m*T*$ 5. 

[0029] T'/MiLTtt, 2, 2-77lfX 
(2-^^;Wa-hU;W > 1, 1' -77£x 
(i/*n'\*u-y- l h >;;l/) &H*«r* 

[0030] a«iMMi«flvir«««tt, 

fcft&ffl^Scfctf#SL<, .fcDffSLOiS (2) 
~ (4) T«2ti«^tll6UHbMIITft«. 

[0031] tufBi^p^jti, z?uymmw<D& 50 



^^COOR (4) 

7 O 

[0032] ttm&mm&Tsf-i'ymmfcML 

Tlia^T-2000 ppmttT, #*L<(4 5 0~1 
500ppm, iOffS L<fil 00-1 00 0 ppm 

40 [zruym&m tmoxf-isyxttrivtm 
#tit, *?uy%mwmm 



[0033] xf-uy&iMtttL-ni, xfi/x 7 
;v^;l/B^xf-^y (o-^/i/Xf-i^x m-*f-;b 
^fbX p-jtf-yl/Xf-l/V&Hot^/l/Hl/x;/, 
2. 4-^f-;l/Xf-l/y*H©e-;l/*^UX xf- 
/bXf-UV, p-t-y^X^l^y^if) , a-*?- 
/l/Xf-UX a-jXf-^-p-^/WXf-l/y&ifOa 



(6) 

9 

u^HOAayyggix^u^ i, i-i/7x->v 

xf-bx p- (N, N-^xf-;l/75/xf-/I/) Xf- 
p- (N, N-5>x^75/*f-/W Xf-l/V 

[0 0 3 4] «l^nrtlftlfx;l/#lfl:4:bT», ( * 

k ^oe;K 74"Jl/-k ff-M **) 7 10 
*Ul/-k 75M **)7*'Jl/-k 'N+S'M 
7*Ul/-k 7*Ul/-k 
2 -x^l^+^K 7*'Jl/-k Yri/)H 
*2) 7ZVU-K *9#Ti/)W 79V 
hftHOC-B 7;l/*;K 7*'JU-k 
^*S/;K 7*Ul/-k 7xx;K 7* 
U <y*J)K **) 7^'J^-h££<D( * 
*) 7*U;l/»x*r;l/;iS*vwy& ifck^n 

>a, «t*'>b53>«ftHo^fflai«tek» ; 7^u 
;l/H, ;* * * U 2 ©flfiftS ; t W 5 H, n - 20 
^f/k?W5F, N-7f-;l/VW5K&if<DN-7 
H4*7W5H, N- (p-^f-;l/7ix;W 

5 k n-7i-;1/vw; K*ifON-7';-;i/vi/ 
n 7k*)\>'? l"< 5 Kft 2© a , 0 -^Mh7#;]/#> 

[0 0 3 5] *«WOX^UV^a-&ft:oafifc: 

U x^t^tSftv h V 7 ***fc 30 

<fcV\, ±IS=fA«l^©#l«> MAtf, 2-4 Ofi 
1%#£L<«3~3 011%, S6IC#$L<I44~ 
2 0ll%T»5o 

[0036] jA«a^#ttt, zofiyzmm- 

y:JA, X^W-T^xydA (SBR) , 7^'J 
p^HJ/b-T^xyriA (NBR) ftHOJJxj/JR 
l^ft, xf-^-yotJUy-^xyrfA (EPD 
M) , 7*'J;lcTA, i>y n>:JA&2£W3<: ttf 40 
■ptS. ffc #y7*S?xv:JAi:l/CW\ /vf^x 

«e.fc±IEO*U7^^xyJA» SBR, NBR«^ 
[0 0 3 7] *5BfiOXf-Uy^fi^{*:tt, tuIBX^P 



#12000-128908 
10 

«ftTff$U\, ::©&££$£ xf-;W~s>tf>\ 
xyft£©}gM£0r3»KiDLTt>Jtt\, 

nfe»fflt»t*. *&iBfitiftS06O~l 8 0°C©IE 

[0 0 3 8] #3SJ!f«:*D»5ftfc**-l'>Sl£tt© 
•l¥^?!Mw«, 15-1 0 0^»SL<ttl 8 
— 7 57?. S&fc#$L<tt2 0~5 07fgirefc5o 

©/^yx±fre>#£U\, Sfc#?*$WlJ 
#7tMw£|!(¥i3#7lMn©it) tt 1 O&Cf. m 
L<ttl. 5-7, «6K»SL<fil. 8~6g«T< 

[0 0 3 9] *5fflB?tt^KfiO^»c5>tt/<7^-* 
-g (=[ tj] b„«„ /[tj] u™, r ) ZmVco ft&rt 

%?nm 1 , is»?^»os«, ttFmmtti. 2 9 

5 (1 9 9 4)) WT<D7j&-C#i65ft*. -ft 

tfMWi^CWl^ntl^ (B. H. Zimm 
and W. H. Stockmayer, J. Che 
m. Phy s. , 1 7, 1 30 1 (1 9 4 9) ) • MX. 

t s , jg^wr s * u i-ttom o mm 

^ffTWVA-$a->3^nYh^77 (GP 

o areiijftu i»M^t?^iatfca««jHuv-oH 

Wttat©J±^K^7^-^-g (=[ Tj] m* / 

[tj] >,«.r ) fcLTilfflLfco flbiI««*'Jv-© 
@Witeg(iS chu 1 t zOStftgiS [tj] =4. 9X 1 
0" 3 Mw°™ (MwliliffiHi^it) «S 
(C, ^71^^ S c h u 1 t z - Z i mmOJiaMS 

[0 0 4 0] *«WT»1»5*lfc»(SXf-l/>3Rl^ftO 

^^7^ — g (=[ Tj] br» ch/[Tj] llmar ) 

0. 5W±0. 9 9*«flW$L<, J:0»$L<ti 
0. 7-0. 9 8ggT'fei. 0 
[004 1] *«woxf-uy«l^{*:{4, VWOKH 

tt^»<a9ginxtt<ojifi»:»«, ffgasao. 0025- 
0. oo3sec\ 13 oxKm^im^mmc 

fe^T, #$S§^/-*-A„ ©WS (1 nA. ) t 



11 

[0 0 4 2] nmmmas^r, wmmmmm 

mmrty*f-X» <Dtt®L (InL ) iiHenc ky 
(Dmuffrmel = 1 n (l/lo)] [C^LTil^W 
tiiijPt5ili:^ae,tlT^S (CCT% lo, ia^n 

^nftswEOo&t/t^ispoMST-fei.) 

IK : >b\hm A, 5*^ ; Slli^^S, 3X T - 2 5 8 10 

(i 9 8 1) ] o cmmmzait. mvmist* 

iwwmig. (A) ttfflfcu mzntcwmmtm- 
mnrnzhmmmmm^. a,) tvmn 
mmy*-z- ca„ = a/a, ) im^Tmmm 

[004 3] 
[004 4] 

ram] «tk, ^as«ts^v^T*aw«*»)iaffl 

[0 0 4 5] (l) 30 
4 0 < CT'^pn*;l/A^?§ttJ^i:bTy;l'^-Sa-i/ 
H>*nVr-?77 (GPC) &T*l«¥i3#?»%$ 

[004 6] (2) MsH*y*-Z-% (=[ 7)] 

branch / [ 7J ] linear ) 
g = [ 7)] branch / [ TJ ] linear 

[ 7J ] branch It 1 VUKfrhfr 4 0 1CfcfcttS#IB# 'J 

tfR-oMMOJ v-©*aa*;W»(|»4 otCWS 40 

[0 0 4 7] (3) EH/n-y r-©M£a 
fifil 3 0U W&S&O. 00 2 5-0. 003 5 s 

e C " mmimmmfeLX&czvmrco 

[0 0 4 8] 

a= (In A»2 -lnAm ) / (e? -6i ) 

An = A/A, 

e= 1 n (l/lo ) 

A» B#«S!V<7*-*-\ A ttftlSgfilBKfc 50 



ftS2 0 0 0-l 2 8908 
12 

w-*fl«gtt& a, ttxtm-wmmommtis 

Vmmm. e «H e n c k y ©#glrf *S, 1 « 

[0049] (4) wmmmz 

WffiBA: 1 3 0t 

0"f#»fi : 0. 000 5-0. 1 s e c" 
$J£li§§: MRLTEN RHOMETER (MWWWt 

m) 

tb%wt**z\*y\MimLrrfk. -fentmm 

VyymWkts&xSVy^u-ylbZWtirvZVy 

[0050] (5) mm 

J I S K 7 2 1 0ElpUT7-ryy v^mmm. 

m (.mmmtm) KjoaisLfc. 

[00 5 1] (6) ^;l/b70-b-b 
J IS K 7 2 1 OKVCTME LT INDEXE 
R (SlUttlD fc «k »K 200X:, 5kg T*ifiJ5S L 

fc. 

[0052] (7) m&m 

¥m&mo)-mmmm*phm) mm 
Wiimmm^mttmmmLrz, t!e©« 

o MDitttfinti^o 

[0 0 5 3] nffiMl 

2 0 U 7 r»;l/©KJ&g»fca* 1 K^Lfetr&TfBSbfe 
mm (^y^xUXU Y-)\/7-Yy**=f-*7u\i* 

1 1 OlCSTSfflLfe. 1 10°CT-2^1^U, 
#V>?1 2 5TJ-t?2llflHa£U S^tC 1 4 0°CT'2Bf 

M£U l^i«*©Xf-l/y#l«.OSi%2 0Si 

^i%if*2 3o°c, ffijiarF"cfltt»bT^f-i/>unB* 

fcftttii^g i tc^to 

[0 0 5 4] »J2 

h) *S 1 C^bfcSr&'TH^bfcJJWttllfllffil 1 fcK 



(8) 



13 

[0055] mm\3 

ztmmm ( i , i-ex ( t -7f-;w<-** 

50 -3. 3. 5-hU^^V^^o^-9-» t^-g 
h) *g 1 (C^tfcfJ^T^fflLfcJ-^tt^i5l0IJ 1 til 
[0 0 5 6] HffifflH 

^€m»sfb«i ( h u x ( t - www+so h u 
kmm& i taw. 

[0 0 5 7] 



10 



WM2 0 0 0-1 2 8 908 
14 

?vy®mmtc a mfeitcmm& i tc^-r. 

[0 0 5 8] JtttW2~3 

&%mmm (^*x«jxu h-^th^m 

> h 'J X^*7a h (lt«0iJ 3 ) ) 1 

z?isy®m*m 0 wmimmm i 

[0 0 5 9] Jt««4~6 

i, l-tfx (t-7?7WS-**$/) -3. 3. 5- 
HJ^l/S'^n'N+tfy 0fc«fl|5) , HJX (t- 
7*;W<-**50 bU7f> (Jt«W6) ) <D#£g 



to 

[0060] 

[gl] 



1 fcffifitfcLT, X* 



si 





(ppm) 


^fi#(ppm) 


mm 

(ppm) 


Mw 
x 1 0 4 


8 


a 


kgf* cm/ 
cm 


MFR 
8/1 Oft 






0 


2 0 0 


2 0 0 


30 


0. 94 


0. 2 7 (0. 0 0 2 9 8) 


1 0. 8 


2. 4 


o 


£SSW2 


50 0 


2 0 0 


2 0 0 


34 


0-90 


0. 48 (0. 0 0 2 9 5) 


11.9 


2. 2 


o 


£ttflf)3 


30 0 


2 0 0 


2 0 0 


3 7 


0- 87 


0. 6 2 (0. 0 0 3 1 2) 


1 2. 5 


1. 8 


o 


£J6f*4 


2 5 0 


2 0 0 


2 0 0 


3 1 


0.9 2 


0, 33 (0. 0 0 3 1 4) 


1 0. 7 


2. 5 


0 




0 


2 0 0 


0 


59 


0*99 


0. 1 3 (0. 0 0 2 8 7) 


1 2. 4 


1. 0 


X 




0 


0 


2 0 0 


34 


1 -00 


0. 1 0 (0. 0 0 2 9 7) 


11.4 


1. 7 


X 


MM 3 


0 


0 


2 0 0 


3 1 


1.00 


0. 0 9 (0. 0 0 2 9 3) 


1 0. 5 


1. 9 


X 


ttfc*fl4 


3 0 0 


0 


0 


3 9 


1.00 


0. 10 (0. 0 0 3 0 3) 


1 1. 9 


1. 4 


X 




3 5 0 


0 


0 


43 


1. 00 


0. 1 2 (0. 0 0 2 8 8) 


1 2. 1 


1. 2 


X 


Jt«W6 


250 


0 


0 


58 


1. 00 


0. 1 4 (0. 0 0 2 7 6) 


1 2. 6 


0. 9 


X 



7uyY^-*J<F>m 

F 4J011 NB04 NB05 NB06 

4J015 BA03 BA04 BA05 BA07 BA08 
BA10 

4J100 AB02P AB03P AB07P AB08P 
AB09P AB13P AB16Q AL62Q 
AL63Q AL66Q AL75Q BA02Q 
BA31P CA01 DA01 DA04 
DA09 DAI 9 FA03 FA04 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



%i LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 



